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FOREWORD 


This  report,  -written  in  two  parts,  presents  the  results  of  a 
portion  of  the  experimental  program  for  the  investigation  of  hyper¬ 
sonic  flow  separation  and  control  characteristics  being  conducted 
by  the  Research  Department  of  Grumman  Aircraft  Engineering  Corpora¬ 
tion,  Bethpage,  New  York.  Mr.  Donald  E.  Hoak  of  the  Flight  Dynamics 
Laboratory,  Research  and  Technology  Division,  at  W right-Fatters on 
Air  Force  Base,  Ohio,  is  the  Air  Force  Project  Engineer  for  the  program, 
which  is  being  supported  primarily  under  Contract  AF33(6l6)-8l30  Air 
Force  Task  821902.  J  ' 

The  author  wishes  to  express  his  appreciation  to  the  staff  of  the 
von  Karman  Facility  for  their  helpfulness  in  conducting  the  tests:  and 
particularly  to  Messrs.  Schueler,  Baer  and  Uselton  for  providing  the 
machine  plotted  graphs  of  the  experimental  data  included  in  this  report 
Ozalid  reproducible  copies  of  the  tabulated  data  are  available  on  loan 
from  the  Flight  Control  Division  of  the  Flight  Dynamics  Laboratoiy. 

The  parts  of  this  report  are: 

Part  I:  Blunt  Cabin  Configuration 

Part  U:  Conical  Cabin  Configuration 


ABSTRACT 


Pressure  data  -were  obtained  for  Mach  five  flows  over  winged  re¬ 
entry  configurations  composed  of  cylindrical  cabins  mounted  on  a  60 
degree  sweepback  delta  wing  with  a  cylindrical  leading  edge,  clipped 
tips,  and  trailing  edge  flaps.  The  model  was  tested  with  spherical 
and  conical  fronts  on  the  cabin,  with  and  without  tip  fins,  and  with 
and  without  a  trailing  edge  spoiler.  Flap  deflections  were  varied 
from  -40  to  +40  degrees  and  the  model  was  pitched  at  angles  of  attac] 
from  -30  to  +45  degrees  for  a  free  stream  Reynolds  number,  based  on 
model  length  of  3,575,000. 


PUBLICATION  REVIEW 


This  report  has  been  reviewed  and  is  approved. 


Charles  B,  Westbrook 

Chief,  Control  Criteria  Branch 

Flight  Control  Division 

Air  Force  Flight  Dynamics  Laboratory 
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INTRODUCTION 


The  exPenmental  data  generated  for  an  investigation  of  hypersonic 
flow  separation  and  aerodynamic  control  characteristics  are  to  he  pre¬ 
sented  m  a  series  of  reports,  of  which  this  is  one.  Pressure,  heat 
transfer,  and  force  data  are  to  he  obtained  for  hypersonic  flows  over 

...  ^  ff“etnes,.  such  as  a  vedge  mounted  on  a  flat  plate,  and  for 
typical  hypersonic  flight  configurations  with  aerodynamic  control 
surfaces  The  experimental  portion  of  the  program  requires  a  total  of 

?acIStv°of?hiSAe  if'p^.PaSe-  9  h  elSht  f°r  tSSts  in  the  ™  Ka— 

Facility  of  the  Arnold  Engineering  Development  Center  and  three  for 
tests  m  the  Grumman  Hypersonic  Shock  Tunnel  (Refs.  1  and  2)  Data 
obtain  from  iffiDC  tests  of  one  of  the  models^ 
part  report  (see  Foreword"). 

This  report  presents  pressure  data  obtained  in  the  AEDC  40-inch 
uper sonic  Tunnel  for  Mach  5  flows  over  winged  re-entry  configurations 
having  three,  remotely  controlled, 
trailing  edge  flaps.  Alterations  to 
one  basic  model,  such  as  adding  tip 
fins,  provided  the  different  configu¬ 
rations.  The  same  model  is  to  be 
tested  in  the  AEDC  50-inch  Mach  8 
Tunnel  to  obtain  pressure  and  aero¬ 
dynamic  heating  rate  distributions 
at  the  same  free  stream  Reynolds 
number.  Six  component  force  data 
were  obtained  on  a  geometrically 
similar  model  in  both  the  40-inch 
and  50-inch  AEDC  Tunnels  at  the 
same  model  length  Reynolds  number 

as  for  the  pressure  tests.  A  third  geometrically  similar  model,  with 
limited  pressure  instrumentation,  was  tested  in  the  AEDC  Hotshot  2 
Runnel  (see  Pig.  l).  * 


LP  f  thS  r2p°rt  presents  the  data  obtained  on  the  basic 
“°^1  a  spherically  capped,  cylindrical  cabin  mounted  on  top  of  the 

™dfl  Jtb  S6COnd  P^’t  °f  thls  report  presents  the  data  obtained  on  the 

traillS  eage°s^le?  °  ^  ^  “a  "lth°Ut  tlP  flns  a 


MODEL 


Photographs  of  the  model  installed  in  the  AEDC  40-inch  Supersonic 
Runnel  are  shown  m  Figs.  2  and  3.  The  model  consists  of  a  spherically 
capped  cylindrical  cabin  mounted  on  top  of  a  blunt  delta  wing  with  60° 7 


Manuscript  released  by  author  in  October  1963  for 
publication  as  an  RTD  Technical  Documentary  Report. 
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sweepback.  The  delta  wing  has  clipped  tips  and  a  thickness  equal  to 
10  per  cent  of  the  virtual  length  of  the  model  (see  Figs.  4  and  5). 

The  cabin  height  is  equal  to  the  wing  thickness  and  the  radius  of  the 
spherical  apex  and  cylindrical  leading  edges  of  the  wing  is  the  same 
as  for  the  70°  sweepback  wing  of  Configuration  "D"  (Fig.  l). 

The  model  has  three,  remotely  controlled,  trailing  edge  flaps. 

Two  outboard  flaps ,  extending  from  the  cabin-wing  junctions  to  the 
shoulders  of  the  cylindrical  wing  tips,  and  one  "split"  flap  on  the 
lower  surface  of  the  wing,  extending  spanwise  between  the  outboard 
flaps  (Fig.  5).  The  flaps  are  rectangular  and  have  chords  equal  to 
15  per  cent  of  the  virtual  length  of  the  model. 

Each  flap  is  individually  controllable ;  the  outboard  flaps  have 
a  travel  of  +  4-0  degrees  and  the  "center"  flap  on  the  lower  surface 
has  a  travel  of  +20  degrees.  Flap  deflections  are  defined  positive 
for  downward  deflections  of  the  flap  trailing  edges.  The  three  electrical 
motors  for  the  flaps  are  enclosed  in  a  water  cooled  housing  immediately 
behind  the  model  (see  Figs.  2  and  3  )>  and  actuate  the  flaps  through 
drive  screws  and  push-pull  rods  connected  to  the  flap  bell  cranks. 

Pressure  tap  locations  on  the  upper  and  lower  surfaces  of  the 
model  are  shown  in  Figs.  4  and  5.  Eight  taps  are  located  on  the 
spherical-cylindrical  cabin,  six  on  the  upper  and  lower  surfaces  of 
the  outboard  flaps,  two  on  the  center  flap,  and  the  remaining  are 
positioned  in  streamwise  and  spanwise  lines  on  the  upper  and  lower 
surfaces  of  the  wing. 


TEST  COEDITIONS 


The  data  presented  herein  were  obtained  from  Mach  five  tests  in  the 
.AEDC  40-inch  Supersonic  Tunnel  (Ref.  3).  The  model  was  pitched  from  30 
degrees  nose  down  to  45  degrees  nose  up  for  various  flap  settings  for  a 
free  stream  Reynolds  number  per  foot  of  3.3  million  (corresponding  to  a 
Reynolds  number  of  3*6  million,  based  on  free  stream  conditions  and  the 
model  reference  length).  Tunnel  test  conditions,  flap  settings,  and 
angles  of  attack  are  shown  in  Table  I. 


DATA  REDUCTION  AND  ACCURACY 


The  data  were  reduced  to  standard  pressure  coefficient  form: 


P 


=  J?.  P~ 

^oO 

where:  p  is  the  measured  pressure,  p^  is  the  free  stream  static  pressure, 
and  q^  is  the  free  stream  dynamic  pressure.  The  inaccuracy  in  the 
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measured  pressure  varies  from  +  0.005  psia  for  pressures  below  1.00 
psia,  to  +  0.075  psia  for  pressures  greater  than  15  psia.  Whence, 
depending  upon  the  values  of  C  and  Re^ft,  the  pressure  coefficient 
accuracy  varies  from  about  +  0.009  to  +  0.020.  Variations  in  the 
tunnel  conditions  affect  the  accuracy  of  the  tabulated  pressure 
coefficient  data  to  a  neglible  extent;  the  tunnel  conditions  shown 
in  Table  Z  were  kept  constant  to  well  within  one  per  cent  of  the 
values  shown. 

The  automatic  plotting  machines,  used  in  presenting  the  data 
herein,  introduce  another  source  of  possible  error.  The  discrepancy 
in  the  plotted  pressure  coefficients  due  to  this  machine  error  should 
not  exceed  +  0.01.  Nevertheless,  there  is  always  the  rare  possibility 
that  a  point  will  be  completely  misplotted.  Each  graph  has  been 
inspected  and  questionable  points  checked  with  the  tabulated  pressure 
coefficients. 

Finally,  the  remotely  controlled  flap  settings  were  estimated  to 
be  accurate  to  well  within  half  a  degree. 


RESULTS 


Table  II  summarizes  the  Mach  five  flow  data  obtained  on  the  model 
and  indicates  the  corresponding  figure  numbers  where  the  sets  of  data 
are  presented.  The  AEDC  group  number  is  presented  in  the  last  column. 
This  number  indicates  the  order  in  which  the  data  -were  obtained  and  is 
to  be  used  when  referring  to  the  tabulated  data. 

Four  pages  are  required  for  each  figure  containing  pressure 
coefficient  plots.  Streamwise  plots  of  the  pressure  coefficients  on 
the  lower  surface,  at  four  spanwise  stations,  are  presented  on  the 
first  page  of  each  figure.  Streamwise  plots  along  the  upper  surface, 
at  six  spanwise  stations,  are  presented  on  the  second  page.  Spanwise 
plots,  at  five  streamwise  stations  on  the  lower  and  upper  surfaces, 
are  presented  on  the  third  and  fourth  pages  of  each  figure. 

The  pressure  coefficients  for  the  tap  in  the  spherical  apex  and 
for  the  taps  in  the  cylindrical  leading  edges  of  the  wing  are  presented 
in  both  the  lower  and  upper  surface  plots.  An  outline  of  the  model, 
showing  the  position  of  the  streamwise  and  spanwise  lines  of  pressure 
taps  and  the  associated  symbols,  appears  on  each  page.  As  indicated 
in  the  figures,  X’  is  the  nondimensional  streamwise  distance  from  the 
virtual  apex  to  the  projection  of  a  pressure  tap  on  the  planform,  and 
Y*  is  the  nondimensional  spanwise  distance  of  the  planform  projection 
of  the  tap  measured  outboard  from  the  centerline. 

Although  the  accuracy  of  the  plotted  data  should  suffice  for 
engineering  purposes,  ozalid  reproducible  copies  of  the  tabulated 
data  are  available  on  loan  (see  "Foreword").  The  plotted  data  may 
be  read  accurately  using  standard  20/inch  grid,  tracing  graph  paper 
overlays.  The  positions  of  the  planform  projections  of  the  pressure 
taps  are  given  in  Table  HI. 
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TABLE  I 


TEST  CONDITIONS 


Tunnel 

M  = 

oo 

=5.01 

Poo=0.  13%>sia 

Po=72psia 

Conditions 

Re  oo/ft=3>  300, 000 

<3.00=2. 35psia 

To=620°R. 

Flap  Settings  (deg) 

ALMOixFS  OF  ATTACK 

Center 

Left 

Right 

(degrees ) 

0 

-4o 

-4o 

0  20  33  45 

0 

-30 

-30 

0 

0 

-20 

-20 

-20 

0  20  33  45 

0 

-10 

-10 

0 

0 

0 

0 

-30  -20 

-10  0  10  20  33  45 

0 

+10 

+10 

0 

0 

+20 

+20 

-30  -20 

-10  0  10 

45 

0 

+30 

+30 

0 

0 

+4o 

+4o 

-30  -20 

-10  0  10 

0 

+20 

-20 

0 

+20 

+20 

+20 

-10  0  10 

45 

A  similar  configuration,  but  with  a  conical  cabin  front  instead 
of  the  spherical  one,Qwas  tested  at  the  same  tunnel  conditions 
for  -30  <.  o<  £  +10  .  The  configuration  was  tested  with  and 

without  tip  fins  and  a  full  span  spoiler  at  the  trailing  edge. 
The  data  are  presented  in  Part  II  of  this  report. 
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TABLE  II 


PRESSURE  DATA  FIGURE  NUMBERS 


FLAP  SETTINGS  (deg.) 

(deg. ) 

Cp  Plots 
Figure 
Nuiribers 

tfi?s 

ij  s 

|  CD 

!  ^ 

Center 

Left 

Right 

0 

0 

0 

-30 

6 

49 

0 

+20 

+20 

-30 

7 

50 

0 

+4o 

+4o 

-30 

8 

59 

0 

-20 

-20 

-20 

9 

67 

0 

0 

0 

-20 

10 

48 

0 

+20 

+20 

-20 

ll 

51 

0 

+4o 

+40 

-20 

12 

58 

0 

0 

0 

-10 

13 

47 

0 

+20 

+20 

-10 

14 

i  52 

+20 

+20 

+20 

-10 

15 

!  63 

0 

+4o 

+4o 

-10 

1 6 

|  57 

0 

-4o 

-4o 

0 

17 

!  77 

0 

-30 

-30 

0 

18 

78 

0 

-20 

i  -20 

0 

19 

66 

0 

-10 

-10 

0 

20 

65 

0 

0 

r 

0 

0 

21 

1 

46 

0 

+10 

+10 

0 

22 

64 

0 

+20 

•  -20 

0 

23  - 

j  79 

0 

+20 

+20 

0 

24 

!  53 

+20 

+20 

+20 

0 

25 

62 

0 

+30 

+30 

0 

26 

60  1 

0 

+4o 

+4o 

0 

27 

56 
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TABLE  II  (contd. ) 
PRESSURE  DATA  FIGURE  NUMBERS 


FLAP  SETTINGS  (deg.) 

cX 

(deg. ) 

Cg  Plots 
Figure 
Numbers 

AEDC 

Group 

Number 

Center 

Left 

Right 

0 

0 

0  ■ 

+10 

28 

45 

0 

+20 

+20 

+10 

29 

54 

+20 

+20 

+20 

+10 

30 

6l 

0 

+4o 

+4o 

+10 

31 

55 

0 

-40 

-40 

+20 

32 

76 

0 

-20 

-20 

+20 

33 

71 

0 

0 

0 

+20 

34 

70 

0 

-40 

-4o 

+33 

35 

75 

0 

-20 

-20 

+33 

36 

72 

0 

0 

0 

+33 

37 

69 

0 

-4o 

-40 

+45 

38 

74 

0 

-20 

-20 

+45 

39 

73 

c 

0 

0 

+45 

4o 

68 

0 

+20 

+20 

+45 

4l 

80 

+20 

+20 

+20 

+45 

42 

81 
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TABLE  III 


COORDINATES  OP  PLAilFORM  PROJECTIONS 
OF  PRESSURE  TAPS 


Tap 

No. 

X1 

Y' 

78 

0o0900 

C 

) 

79 

0.1000 

80 

0.2996 

81 

0.1*038 

82 

0.91*81 

8JU 

0.6923 

\ 

1 

86 

0.8077 

0 

87 

0.9173 

0.0313 

88 

0.9750 

0.0313 

1*2 

0.51*81 

0.3125 

1*3 

0.631*7 

1*1* 

0.6923 

1*9 

0.7500 

1*6 

0.8077 

I 

1*7 

0.9173 

) 

1 

1*8 

0.9750 

0.3125 

31 

0.1*1*23 

0.5625 

32 

0.51*81 

33 

0.631*7 

3h 

0.6923 

39 

0.7500 

36 
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Separated  Flows  ahead  of  a  Ramp 
Fore  and  -aft  f-laps,  end  plates 
3  separate  models: 

1)  Pressure  and  heat  transfer,  AEDC  Tunnels 
AScB,  M  =  5&8,  results  in  Ref.  4. 

2)  Controlled  wall  temperature,  pressure, 

AEDC  Tunnel  B,  M  =  8,  results  in  Ref.  5. 

3)  Pressure  and  heat  transfer,  Grumman  Shock 
Tunnel,  M  =  13  &  19,  results  not  available  yet. 


Wedge  -  Plate  Interaction 

Small  and  large  fins  with  sharp 
and  blunt  leading  edges 
2  separate  models: 

1)  Pressure  and  heat  transfer,  AEDC  Tunnels 
A&B,  M  =  5&8,  results  in  Refs.  6  and  7. 

2)  Pressure  and  heat  transfer,  Grumman  Shock 
Tunnel,  M  -  13  &  19,  results  not  available  yet. 


Clipped  Delta,  Blunt  L.E. 

Center  body,  T.E.  flaps,  drooped  nose , 
spoiler,  tip  fins 
3  separate  models: 

1)  Pressure  and  heat  transfer,  AEDC  Tunnels 
A&B,M=5&8,  results  herein. 

2)  Pressure,  AEDC  Hotshot  2, 

M  *  19,  results  in  Ref.  8. 

3)  Six  component  force,  AEDC  Tunnels 
A&B,M~5  6c8,  results  in  Ref.  9. 


Delta,  Blunt  L.E.,  Dihedral 

T.E.  flaps,  canard,  ventral  fin 
3  separate  models: 

1)  Pressure  and  heat  transfer,  AEDC  Tunnels 
A&B,M=5&8,  results  in  Ref.  10. 

2)  Pressure  and  heat  transfer,  Grumman  Shock 
Tunnel,  M  »  19 ,  results  not  available  yet. 

3)  Six  component  force,  AEDC  Tunnels 
A&B,M=5&8,  results  not  available  yet. 


Fig.  1  General  Outline  of  Models  and  Remarks  for  Over -all  Program 
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Fig.  2  Photograph  of  Upper  Surface  of  Model,  with  Tip  Fins, 
Installed  in  the  AEDC  40-inch  Supersonic  Tunnel 


Fig.  3  Photograph  of  Lower  Surface  of  Model,  with  Tip  Fins  and  Trailing 
Edge  Spoiler,  Installed  in  the  AEDC  40-inch  Supersonic  Tunnel 


Fig.  4  Instrumentation  on  Upper  Surface  of  Model 
(Top  and  Side  Views) 
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Fig.  5  Instrumentation  on  Lower  Surface  of  Model 
(Base  and  Bottom  Views) 
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Lower  Surface 


(  NONDIME NSIONA  L  STREAMWISE  DISTANCE  FROM  VIRTUA  L  APEX  ) 

Fig.  6  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  ~  -30° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  6  Streamwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  -30°. 
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o  1.0 


(NONDIME NSIONA L  SEMISPAN  DISTANCE) 

Fig.  6  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap  Deflections, 
a  =  -30°  . 
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Fig.  6  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flap  Deflections 
a  =  -30°  .  5 
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Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  7  Strearawise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -30° • 
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{  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  7  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -30° . 
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(NONDIME  NSIONA L  SEMISPAN  DISTANCE) 

Fig.  7  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flap§  Deflected  +20° ,  a  =  -30° , 
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Fig.  7  Spanwise  Pressure  Distribution  on  Upper  Surface:  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -30° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  -30° . 


Fig,  8 


(  NONDIMENSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  8  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -+40°  ,  a  =  -30°  . 
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(NONDIME  NSIONAL  SEMISPAN  DISTANCE) 

Fig,  8  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  -30° . 
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Fig.  8  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  -30° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig,  9  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  -20° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  9  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  -20° . 
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{ NONDIME  NSIONAL  SEMISPAN  DISTANCE) 

Fig.  9  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  -20° . 
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Fig.  9  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  -20° . 
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{ NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  10  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  -  -20° . 
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(  nondimensional  streamwise  distance  from  VIRTUAL  APEX  ) 


Fig.  10 


Streamwise  Pressure  Distributions 
Deflections,  a  =  -20°. 


on  Upper  Surface; 


No  Flap 
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( NONDIME  NSIONA L  SEMISPAN  DISTANCE) 


Fig.  10  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  -  -20°. 
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Fig.  10  Spanwise  Pressure  Distributions  on  Upper  Surface:  No  Flap 
Deflections,  a  =  -20°.  *  p 
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Lower  Surface  Spoiler 


( NONDIME  NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  11  Strearawise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -20° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 


Fig.  11 


Streamwise  Pressure  Distributions 
Flaps  Deflected  +20°,  a  =  -20°. 


on  Upper  Surface;  Left  and  Right 
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{NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig.  11  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -20° . 
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Fig,  11  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -20° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  12  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  -  -20° . 
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(  NONDIMENSION  A  L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig*  12  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  440°,  a  =  -20°. 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig.  12  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  -20° . 
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Fig,  12  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  440° ,  a  =  -20° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  13  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  -10°. 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  13  Streamwise  Pressure  Distributions  on  Upper  Surface:  No  Flap 
Deflections,  a  =  -10°.  ' 
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o  1.0 


(NONDIME  NSIONA L  SEMISPAN  DISTANCE) 

Fig.  13  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  -10°. 
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Fig.  13  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  -10°. 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  14  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20,  a  =  -10° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  14  Streamwise  Pressure  Distributions  on  Upper  Surface:  Left  and  Riebt 
Flaps  Deflected  +20° ,  a  =  -10° . 
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(NONDIME  NSIONAL  SEMISPAN  DISTANCE) 


Fig.  14  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  -10° . 
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(NON DIMENSIONAL  SEMISPAN  DISTANCE) 


.  14 


Spanwise  Pressure  Distributions  on  Upper  Surface- 
Flaps  Deflected  +20°,  a  =  -10°.  * 


Left  and  Right 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  15  Strearawise  Pressure  Distributions  on  Lower  Surface;  Center,  Left 
and  Right  Flaps  All  Deflected  +20° ,  a  =  -10° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

15  Streamwise  Pressure  Distributions  on  Upper  Surface;  Center  Left 
and  Right  Flaps  All  Deflected  +20° ,  a  =  -10° . 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig.  15  Spanwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left  and 
Right  Flaps  All  Deflected  +20° ,  a  =  -10° . 
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Fig.  15  Spanwise  Pressure  Distributions  on  Upper  Surface;  Center,  Left  and 
Right  Flaps  All  Deflected  +20° ,  a  =  -10° . 
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Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig,  16  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and 
Right  Flaps  Deflected  440° ,  a  =  -10° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  16  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  440°  ,  a  =  -10°  . 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig.  16  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40°,  a  =  -10°. 
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Fig. 


16  (  Spanwise  Pressure  Distributions 
Flaps  Deflected  +40° ,  a  =  -10° . 


on  Upper  Surface; 


Left  and  Right 
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( NONDIME NSIONAL  STHEAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  17  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  0° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  17  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  0° . 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig.  17  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  0° . 
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Fig.  17  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  0° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig,  18  Strearawise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -30° ,  a  =  0°  . 
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{  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  18  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -30° ,  a  =  0° . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 


Fig.  18  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -30° ,  a  =  0° . 
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Fig.  18  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -30°,  a  *  0° . 
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( NONDIME NSIONA L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  19  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  0° . 
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(  NONDIME NSIONA L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  19  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20°,  a  =  0° . 
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(NONDIME NSIONA L  SEMISPAN  DISTANCE) 


Fig.  19  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  0° . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 

Fig.  19  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  -  0° . 
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Lower  Surface  Spoiler 


( NONDIME  NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  20  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -10° ,  a  =  0° . 
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(  nondimensional  streamwise  distance  from  VIRTUAL  APEX  ) 

Fig.  20  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -10°,  a =  0° . 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig.  20  ‘Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -10°,  a  =  0° . 
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Fig.  20 


Spanwise  Pressure  Distributions 
Flaps  Deflected  -10° ,  a  =  0° . 


on  Upper  Surface;  Left  and  Right 
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( NONDIME  NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  21  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap  Deflections, 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 


Fig.  21  Streamwise  Pressure  Distributions  on  Upper  Surface:  No  Flap 
Deflections,  a  =  0° . 
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<  NONDIME  NSIONAL  SEMISPAN  DISTANCE) 


Fig.  21  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  0° . 
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Fig.  21  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  0° . 
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Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  22  Strearawise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +10° ,  a  =  0° . 
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{  nondimensional  streamwise  distance  from  virtual  APEX  ) 


Fig.  22 


Streamwise  Pressure  Distributions 
Flaps  Deflected  +10° ,  a  =  0° . 


on  Upper  Surface;  Left  and  Right 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig,  22  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +10° ,  a  =  0° , 
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Fig.  22  Spanwise  Pressure  Distributions  on  Upper  Surface-  Left  and  Rieht 
Flaps  Deflected  +10° ,  a  =  0° .  ’ 
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( NONDIME  NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  23  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  Flap 
Deflected  +20° ,  Right  Flap  Deflected  -20°,  a  =  0° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  23  Strearawise  Pressure  Distributions  on  Upper  Surface;  Left  Flap 
Deflected  +20° ,  Right  Flap  Deflected  -20°,  a  =  0° . 
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( NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig.  23  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  Flap 
Deflected  +20° ,  Right  Flap  Deflected  -20° ,  a  =  0° . 
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Fig.  23  Sparwise  Pressure  Distributions  on  Upper  Surface;  Left  Flap 
Deflected  +20° ,  Right  Flap  Deflected  -20°,  a  =  0° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig,  24  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  ~  0° , 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

F1S’  24  FSr^fle^ed+20-?iSar-bo“°nS  °"  Left  and  Right 
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(NONDIME NSIONA L  SEMISPAN  DISTANCE) 


Fig.  24  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +20°  ,  0  =  0°. 


88 


0 


1.0 


Fig.  24  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +20° ,  a  =  0°  . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  25  Streamwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left  and 
Right  Flaps  Deflected  +20° ,  a  =  0° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  25  Streamwise  Pressure  Distributions  on  Upper  Surface;  Center,  Left  and 
Right  Flaps  Deflected  +20° ,  a  =  0° . 
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<  NONDIME  NSIONAL  SEMISPAN  DISTANCE) 

Fig.  25  Spanwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left  and 
Right  Flaps  Deflected  +20° ,  a  =  0° . 
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Fig.  25  Spanwise  Pressure  Distributions  on  Upper  Surface;  Center,  Left  and 
Right  Flaps  Deflected  +20° ,  a  =  0° . 
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{  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  26  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +30° .  a  =  0° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  26  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +30° ,  a  =  0° . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 

Fig.  26  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +30°  ,  a  *=  0°  . 
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Fig.  26  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +30° ,  a  =  0° . 
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Lower  Surface 


Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  27  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  0° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  27  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  +40,  a  =  0° . 
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(NONDIME  NSIONA L  SEMISPAN  DISTANCE) 

Fig*  27  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  =  0° . 
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Fig.  27  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  440° ,  a  =  0° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  28  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  +10°. 
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(  NONDIME NSION A L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  28  Streamwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  +10°. 
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( NONDIME  NSIONAL  SEMISPAN  DISTANCE) 


Fig.  28  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  +10°. 


104 


2 

2. 

2 

2 

1 

1. 

1. 

1, 

X. 

0. 

0. 

0. 

0. 

■0. 


1.0 


Y» 

(NONDIMENSIONAL  SEMISPAN  DISTANCE) 


Fig.  28  Sparwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  +10°. 
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Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  29  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflections  +20° ,  a  =  +10° . 
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(  NONDIME NSIONA L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  29  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflections  +20° ,  a  =  +10° . 
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<  NONDIME  NSIONA  L  SEMISPAN  DISTANCE) 


Fig.  29  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflections  +20° ,  a  -  +10° , 
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Fig.  29 


Spanwise  Pressure 
Flaps  Deflections 


Distributions  on  Upper  Surface;  Left  and  Right 
+20°  ,  a  =  +10  . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig*  30  Streamwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left 
and  Right  Flaps  Deflected  +20° ,  a  =  +10° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 


Fig^  30  streamwise  Pressure  Distributions  on  Upper  Surface;  Center  Left 
and  Right  Flaps  All  Deflected  +20°  ,  a  =  -KL0°  . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 


Fig.  30  Sparod.se  Pressure  Distributions  on  Lower  Surface;  Center,  Left  and 
Right  Flaps  All  Deflected  +20  ,  a  -  +10  . 
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Fig.  30  Spanwise  Pressure  Distributions  on  Upper  Surface;  Center,  Left  and 
Right  Flaps  All  Deflected  +20°  ,  a  *=  +10°  . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig*  31  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40°  ?  a  =  +10° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig*  31  Streamwise  Pressure  Distributions  on  Upper  Surface:  Left  and  Risbt 
Flaps  Deflected  +40° ,  a  =  +10° . 
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(NONDIME  NS  IONA  L  SEMISPAN  DISTANCE) 


Fig*  31 


Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  +40° ,  a  -  +10° . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 


Fig.  31  Spanwise  Pressure  Distributions 
Flaps  Deflected  +40° ,  a  =  +10° 


on  Upper  Surface;  Left  and  Right 


Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig*  32  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right- 
Flaps  Deflected  -40° ,  a  =  +20° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  32  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +20° . 
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(NONDIMENSIONAL  SEMISPAN  DISTANCE) 


Fig.  32  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  -  + 20 ° . 
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J’ig.  32 


Spanwise  Pressure  Distributions  on  Upper  Surface- 
Flaps  Deflected  -40°,  a  =  +20°  .  ’ 


Left  and  Right 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  33  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +20° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  33  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +20° . 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig  33  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  -  +20° . 


124 


0 


1.0 


Fig.  33  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +20° . 
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Lower  Surface 


Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  34  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flaps 
Deflected,  a  -  +20° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig*.  34  Streamwise  Pressure  Distributions  on  Upper  Surface*  No  Flaps 
Deflected,  a  =  +20° .  5 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig.  34  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flaps 
Deflected,  a  =  +20° . 
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Fig.  34  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flaps 
Deflected,  a  =  +20°. 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig.  35  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +33° • 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig-  35  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +33° .  S 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig.  35  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +33° . 
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Fig.  35  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  -  +33° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  36  Streamwise  Pressure  Distributions''  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +33° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig*  36  Streamwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +33° .  6 
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( NONDIME NSXONA L  SEMISPAN  DISTANCE) 


26  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° .  a  =  +33° . 
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Fig.  36  Spanwi'se  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +33° . 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig,  37  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  +33°. 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  37  Streamwise  Pressure  Distributions  on- Upper  Surface;  No  Flap 
Deflections,  a  -  +33°. 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 

Fig.  37  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  -  +33°. 
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Fig.  37  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  +33°. 
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( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig*.  38  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +43° . 
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(  nondimensional  streamwise  distance  from  virtual  APEX  ) 

Fig.  38  Streamwise  Pressure  Distributions  on  Upper  Surface:  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +45° . 
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( N ONDIME NSIONA L  SEMISPAN  DISTANCE) 


Fig,  38  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -40° ,  a  =  +43° . 
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Fig.  33 


Spanwise  Pressure  Distributions 
Flaps  Deflected  -40° ,  a  =  +45° 


on  Upper  Surface;  Left  and  Right 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig,  39  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  =  +45° . 
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(  NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  39  Strearawise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flaps  Deflected  -20°,  a  *  +45°. 


147 


0 


1.0 


(NONDIME NSIONA L  SEMISPAN  DISTANCE) 

Fig..  39  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flaps  Deflected  -20° ,  a  -  +45° . 
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Fig.  39 


Spanwise  Pressure  Distributions 
Flaps  Deflected  -20°,  a  =  +45° 


on  Upper  Surface;  Left  and  Right 
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Lower  Surface  Spoiler 


(NONDIME  NS  IONA  L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig-  40  Streamwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Def lections,  a  =  445°  . 
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(  NONDIME NSIONA L  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  40  Streamwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  +45°. 
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( NONDIME NSIONA L  SEMISPAN  DISTANCE) 


Fig.  40  Spanwise  Pressure  Distributions  on  Lower  Surface;  No  Flap 
Deflections,  a  =  +45°. 
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Fig.  40  Spanwise  Pressure  Distributions  on  Upper  Surface;  No  Flap 
Deflections,  a  =  +45°. 
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( NONDIME  NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 

Fig.  41  Streamwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flap  Deflections  +20° ,  a  =  +45° . 


154 


I  ^undimensional  streamwise  DISTANCE  FROM 


uttiumj/irtA  ) 


Fls- 41  ~  “pper  s“f*=*!  ^ ^ 


155 


0  1.0 


(NONDIME NSIONA L  SEMISPAN  DISTANCE) 


Fig.  41  Spanwise  Pressure  Distributions  on  Lower  Surface;  Left  and  Right 
Flap  Deflections  +20°,  a  =  +45°. 
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Fig.  41  Spanwise  Pressure  Distributions  on  Upper  Surface;  Left  and  Right 
Flap  Deflections  +20° ,  a  =  +45° . 
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Lower  Surface  Spoiler 


( NONDIME NSIONAL  STREAMWISE  DISTANCE  FROM  VIRTUAL  APEX  ) 


Fig,  42  Streamwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left 
and  Right  Flaps  All  Deflected  +20° ,  a  =  +45° . 


158 


(  nondime nsionalstreamwise  distance  from  VIRTUAL  APEX  ) 


Flg- 42  S’ssvsrs  =«“• 
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(NONDIME NSIONAL  SEMISPAN  DISTANCE) 


Fig*  42  Spanwise  Pressure  Distributions  on  Lower  Surface;  Center,  Left 
and  Right  Flaps  All  Deflected  +20° ,  a  =  +45° . 
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Fig.  42  Spanwise  Pressure  Distributions  on  Upper  Surface;  Center,  Left 
and  Right  Flaps  All  Deflected  +20°  ,  a  =  -h45°  . 
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